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(54) Title: ANTIBIRAL COMPOSITIONS CONTAINING PHORBOL DERIVATIVES AS THE MAIN ACTIVE INGREDIENT 
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(57) Abstract: Antiviral compositions containing 
as the active ingredients: (i) phorbol derivatives 
which are represented by the general formula (I), 
have a ratio r=CQ/ICioo of 2 or more (wherein 
ICtoo represents the concentration at which the cell 
pathogenic effect (CPE) of HTV-1 in MT-4 cells 
is inhibited at a ratio of 100%; and CCo represents 
the concentration at which the survival of MT-4 
cells is reduced in a cell proliferation test), and 
show activation of protein kinase C (PKC) at a 
concentration of 10 ng/mL of 30% or less; and (ii) 
a chemical capable of suppressing or inhibiting 
the replication process or the maturation process 
of viruses. In said formula (I), wherein Ri, R 2 , R3, 
R4 and R 5 independently represent each hydrogen, 
an aliphatic carboxylate or an aromatic carboxylate. 
These compositions are efficacious particularly 
against human immunodeficiency virus (HIV). 
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<Ditr=CC /! Coo &Z&L±X'$>*) N E.o^gJSl 0 n g /m L <w*s * 7" 
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0J§ $ffl S 

T^-r^x (HIV) <D±nttU jvz.izttLTmUhttm'y 4 frxm^ffllzM 

ft^ttfeSE^ffifiSW (AIDS X) *5| ^^ct^it-*^ t h 

(H I V) #£j|$nTJa#. Wa&ttt/tH I V^^ffi^^-^/cfe© 

<b^«:*«:*-i-*tt«j**«)<t^«j*<^ h i v - i tnz.fr frtozmm 

ZmW-tZZtfrm^ZtiT^Z (m*.li* Che, 1991:Schinazi.l992:Nasr.Crad 
ock & Johnson, 1992 ;EI-Mekkawy et al. , 1995;EI-l«lekkawy, Meselhy, Kusumoto. Ka 
dota. Hattori, Namba, 1998;Ng, Huang. Fong & Yeung, 1997: Kusumoto & Hattori. 19 

99#M) . 
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azmH i vmt Lxmnxmrnttzm^iza^ s-rt «»^^x^ xmv 
±i-&iz&&te^<DT^ n xmmxumxr^^ xu jixcDmmzfflfflxit 

xwmmmmzfio zftmmm&miftnx^z,. miz^ immmmm^m^x 

So 

m &mw$) << )\> x n iz*a- & m mm £ nx ^ * . 

RaSF^JBHa : 0»Jx.(£, 8rB8¥ 5 - 2 7 9 3 2 9 ^i'Ai^tt 
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£ H I V7'ci7-T--VmWM) > ftffiW- 5 - 3 3 1 0 6 7 (Uho^;b 
7.7'D-xT--b'<DPIgS'J) , 4#n§¥6-2 5 1 5 8 #£$B (H^fD'Jv>g| 
&&1>'H I V7'axT--tf|&S8iJ) > 6 - 7 3 0 0 4 ^-£-$8 (m&f-o 

U >MS§##&t>'H I V7*ax7--tfBl«J) . iffif 7 - 2 8 5 8 7 7 

(h i v - i cDaetK^»*ia*«i) „ M^^^gg^ i 1-32278 ( 

^7-r ;ux^iJMS : #Rlf> #Hi§¥ 5 - 9 7 8 8 8 -^^fg (|fr^^- + -b^ J v 
>g§##, ^ca^tf}^^ JUX^J) , #^¥ 6 - 5 6 8 2 5 (^>Vv 
7W>m) . #H¥ 6 - 2 3 4 6 4 1 (fit 7 f rt> ) % #1¥6 

- 3 1 6 5 2 4 &$g (#E^ X9f ;ux#J) % ftVlzftmW- 7 - 8 2 2 9 2 -S§-£- 

P#^JM^ : #iR(f. &ffl¥ 9 - 3 0 9 7 4 ^§-£$g (a.-f << ^XtfPfgiJS'J^I 
0. fO*Ii:, 7h'J7^-iai (MA) t g p 4 ligp 1 2 0t^b 

^^^ii^^fl-LT^-g. 8 jixn i ^ra^i*. 37 • ie« (ca) , * 

^t+^vF- IS« (NO . RN A. 3 . -4 >f7U-X 4 

m&-t&o 0 2{c*j^t > i>^p-r ?-f^fc7-r^xfi? 
(i. ^Hftttiiffifl&Jgi^ (ft#;^ : &*'f>Ut7 , ?-SO : CD4) 1" 

NAS-igifc^LT Cig?i®D DNA^ISL, «M $ tltz D N A \,tU^^^W> 
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s©) . ro^j^ift*. h i vojse^«fffi*<jeiB(iG¥$n. hi 
vroias^H i V'>'f;i/xfi)tt47 , Df7-*©»#^S(n tag®} 

S4ai'fXf&*i:*ji>Tii, 1212 h I V << ;b7,(D»fl& 

K^<D^-a-3&^DNACD*a^ii*^-eOHulHigie(3i3^T, RNAtDNA Idle 

ivfpffl, h i v>-r ;ux*<?s^i»iBatii$^LTia^t- 

tzzit, W^bnt^s^ 1 ?^ tetter— ®;§5^tn:^-r ;uxfFE 

l^S^siJfFffl^Xj^^-f^^j (0d*(fiftH I V^PJ) SrH&iT 
-5 1 1 o 
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( i ) £ H >°R3 



m t> >\< * > mmmx a mm m * ^ ** > m mm * m *> ■? ] t? a *> $ n . 

MT- 4*fflJl&K:fctt<S>H I V- 1 £<i>*fflJ|S^If&#jjil CCPE) £ 1 0 0% 

a^CC. t(Ditr = CC 0 / I Coo #2J^±T-fcD. 1 0 n g/m 

Hz&tf&y'aTJ y*-f-VC (PKC) (DmmttfZ 0 %J^TT-&£*;b# 
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MT-4«l^*5tt^H I V- 1 iz £Z>MMmm&$h$k (CPE) £ 1 0 0% 

igJKCCo <t(Dj±r=CC 0 / I C i oo *<2J^±-e&0, J.o^JS l 0 ng/m 
Ll;:*>(t£7'o-f^ >*-*---tfC (PKC) ©^tt{t#3 0%OTT^5*M' 

(i i) ^ (nmmm^itmmmzmmtmm-t%m%i, 

A) iUTvm : . 

(iii) cD^B^cDm^-f^XiH^^J^ £tf 

B) i^TOS¥ : 
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(vii) tK*j -< )vxm\zmrzmnM. 

^###5* I [xC* N R, , R 4 Sl>'R 5 tiTK^^S-SfcL, R, t47-fe^;u 
R 3 tt'J ;-)l>W£mmZ$kt>L ; XiiR, , R, £0*R 5 fi*J!61S 
R 2 jimzmteL^ R 3 (i 'J / -;Hm*£*fc L ; 32. 

C4R, (iT-b^;uS$-^4oL. R 2 (4* 7* a -f ;ug£3t£> U R 3 , R, £tfR 
5 liykmm^Z&te L ; Xf4R , ttfiy-f ;l/ItibL, R 2 (4 2 - * ;bg& 
M^«bU R, , R 4 StfR, ^KHP^StbL ■ 3ZJ4R, tt-Ft'aj 

;u£*3ifcu r,_ tt2-**/u»ira«***>u r 3 . r, &t>'R 5 ^st 

(1) ^-f^^t»liaiRi:cD^*«l«W-r*aijJiJ H 

(2) ^-OUX <h^mt©g|!^$:iqj$ij-r^^j, 

(3) a»«5^»*ia*»j. ^ 
(5) rn »w ;uxa>te^ *asau 

(8) nT-saHttt^saKo^s-ai^j^^jijw^ 
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* CxyT" bRfflmZWm ?oh>.f7'J ^ A(Croton tigl ium)iffl^ Cffl 

(ED ] <d* ? y-^^+xs^K^+x^asa^i^iiJ^ ( 

ajR-rvfy^Xtt^^S 4. 4, 5 0. 0 ) «fc ( I C»„t±#* 0. 

0 2 5 £ 2 . 0/ig/mL) t*MT- 4^fflflgT-OH I V OJiMSZ>*^BS^^tt^) 
£ (CPE) ZmW-TZ Z. t* BJtS Ltz (Kawahata. Otake, Mori, Mori moto.Ueba.K 
usumoto et al.. 1996) o 9 n h > • * 7 'J ^ h 0 5^^ 7"-9-f4lCJl f- 7* 'J 

Evan & Taylor. 1983: Evans & Soper, 1978;De Chaffoy de Courcelles.R 
oevens & van Bel le, 1984;Hecker, 1978;Blumberg, 1980;Blumberg 1981 :Blumberg 
;1988:Kupchan. Uchida. Branfman, Daly & Yu-Fei, 1979;Gustafson, Cardel 1 ina II 
. McMabon, Gulakowski, Ishitoya. Szal lasi et al. , 1992;Gschwendt & Hecker, 197 

4 mm) . 

m&<t*T-fe£ 0 eft £>0>#jmt± l 2-o-f 1 vt** y )i>fc)i, #-)],- i 3 - 
T-fex— h C12-0-Tetradecanoylphorbol-13-acetate] (<t-o^?8. TPA) © 

^ahv-N ^^iBSftfc l 2 -O-^^n-f ;i/*;i/iK— l 3-f 
Cl2-0-Tigloylphorbol-l3-decanoate3 li-7^X©P- 3 8 8 SJfllJS 
(3ftLT^6lM?gtt£,T^(Kupchan et al., 1979) « JftH I VSt^ft-S l 
2 -v*** «>*;UiK— l 3-7irf-h Cl2-Deoxyphorol-l3-acetate ) (i 
f^ractft^It, *-7^>*V^ • 7 9 >X (Homalanthus nutans)^t>m 
Bt£*iT^<S (Gustafan et al.,1992). W&&)lzi l ±z.<D<t'&ya b 

•i-twuer ■ h 'J7>77 'J^ (Euphorbia triangularis) £J£gt$ tltz l 2 
;U- l 3-fh7f*yi-h Cl2-Deoxyphorbol-l3-tetra 
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decanoate ] tiT P A t m U&lz§£jg-7'n * — 9 -*§i££J#o X ^ & (Gschwendt 
etal.,1974) . Z. ti t><b^^f^g7*n =e— > 3 > , i5tjg i: fcx H I V & if £>j|L 

;tib©lb^Ki- flsft^ti 7* of-f -fere (pko £*§sfFfflL. 

nr^«, (#»J;U£. Nishizuka, 1984;Nishizuka. 1986;Nishizuka. 1988;Bell. 1986 
;Weinstein, 1988;Rahmsdorf & Herri ich, 1990;Raineri, Simsiman & Boutwell,19 
73;Castagna, Takai. Kaikuchi, Sano, Kikkawa & Nishizuka, 1982;Chowdhury, Koyag 
i, Kobayashi, Hamamato, Yoshiyama. Yoshida et al. . 1990;Keenan, Long & Kellehe 
r, 1997#BS) o 

£ < loH I V- 1 l^J:'5)CPEOJl^S<JiaS{C^P^mit6 < J^m^MdlL/-c 0 

^^B^T'^fflLff^*^**-;^^^, #eh i v - i nrnz^vwi^te 

milt* H I v?^ ;^oiftiJS*/Tt0-Pife4. 

mm^ixmt>^ti^>^)V7i<-)vm^wizi5^x, r, . r, , r, , r, & 
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ifr fa it 1 1 x*mt> ^n^* ;u ?k- )i>m^>w i $ n * * ;u ivmmw 
. iCii*. r* . r 3 , r < su'Rs t±. sec i izfs^xmmzntzbcD tmvm 

litiiU ;u^fPfflo/h$ ^ t> © ^ W S ft SUfF ^ ic^fitiSfcfc, Hu 

ii©r = CC« / I C i oo #2J^±-??£>£z: t ©MS^t LTj/O-OU 

xftm&fft%.M±r-$>& u t tacraf^ >*^--ec (p 
kc) ®stt<k*<3 o %&ltt*&& z t zm—commmmt Lrmwttmffmw 

^bttifflt^. (1) ~(10)©lil^J(i N #58i!J§©ffi**;i,xE£&J©tefflg 
«CRJi;taillRLTJ:i\ tt*>\ huIB(I) , (2) (Dmmi* ffiittlJ&U'm 

iHfC 1 1 x&t> $ n & * ji 7i<- )iwm& t ftm t- <& « nrtge # * * *< N 
MBit i si/ r iWissiiT'**)$n**;u^-;u»#^^oiii#j!&a#?-rntf . 

#28HJ?©tf^;PXlE£-??»J£i5tH I V^i Ltffflt £i§£ti\ hJJEod(I) - 
(10)®^J® n m*.l€, (3) ©>SME¥l*3SIII»J-*»(6) £>7*a^7--tf£ 
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Mtew^a^ put*, o) (Dmrnw-wmmmma. mt-tf, vf7vxazt) 

„ y/y -> > (ddl) . 1f;U > 9 t' > (ddC) . 7;7y> (3TC) „ > (d 

4T) „ T/^t*;u(ABC) , v K7v > • v 5 7 v >M.m (AZT-3TC) . U'7t> 
(NVP) . -X7 r t* b >-y (EFV) , N ' - [1 (S) 5?;u- 3 - C 4 a ( S 

),8a(S).3(S) -^E7fi^;i/A ,: E^^) -r*£ t Ko-f V*y y > 
- 2 - 2 (R) - t KD + yil/7'a b*;b-] -N" - y V >- 2 - 

■i )W*=EJ )V) - L- 7Xa*7^>7 = K(Ro31-8959) X« ( + ) -S-.4 
, 5, 6, 7 -T- h =7 t Kd- 5 -y 6 - C 3 - y- 2 -7*-r — ;U) 

-T 5 7*7* C 4 . 5 , 1 - j k ] CI. 4 ] *>V?7W>- 2 ( 1 H) 
> (R-82913. TIBO) „ >Llt * H h <nm¥±im $ ftf# * g§*£#T- $> & . 

(6) ^7*nxT--l2 f 5r^Ly u c3T-MaK(7)^^EE#1-^^J{i. ft 
;Ui\ -< >v^tf;KlDV) „ -9-*^ t*;KSQV) „ U h^t';u(RTV) „ *;U7^ 

b^KNFV) xiir >7*ut t*;KAPv> N ^a^n^(Dm^±^m^ tin^mmw 

9 ;b x iB-£#J £ <D5£W(Dtil 7 -Y ;U x,?B-n.JW;£ £ , Ml ft j±sp f 7* u > K 
LtffloTUi\ Sfc* ^cD9^;ux(z^f-r^fFffl^Mtrit^- > Mte&Jlzii 
H I V9-r;U7.(ziD^T. (fe(7)9^;ux{z t)?fjft$n/t:*y©SSH^> % 
H I V-7^;i/Xl:iDtt s ffi®9-r Lfc£#© teg? £ ft -5 

s JElc. *m-^u f ^-w^B^©^9^;bxie^^jtc#^n'Sm7-i';bx^J^^ 

©ffe©#i9-f ;l^#k ft*tf % yft + i'Tf/v/'/ ( D D A ) „ 7*X*.^«y 

& * ji # - )\,mm-w * * n © as ott 9 ;u ^ jw ic w -r * * h is 7* u > 
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. mmm. jutau #»»k ^-x h^*,Ti^. 

i. mm 

a ) tt8£#f 

^^JKtiD I P - 3 6 0 S«)^7lcSlt(JASC0, Kyoto. Japan) -eSJSLfc. 
IRIXX^ ^ h ;KiF T/ I R- 2 3 0 #7fc«It (JASCO. Kyoto, Japan) T-fEatL/ 
. MIX^^? hfrltUV- 2 2 0 0 UV- V I S^ftjglKShimadzu.Kyo 
o, Japan) ^-ffl^T^J^ L/c. NMRX^? h;U liVar i aii "Un i ty plus 500 ( ' 1 
, 5 0 0 MHz ; 15 C, 125MHz) ftm\Xt\m U <t¥> 7 h (S) Itz 
h7^ik>7V (TMS) *mmt LTShL/:. (E I ) vxx- 

? h;M±JMS-AX 5 0 5HAD#;ftf+ ( J EOL) U TOeVtjj 

£Lfc 0 ^MEE-Y ^ Wb (API) v^^^? h;KiPE S C I EX AP I I 

b ) ? av r /7 -7 4 — 
•f) TLC 

6 0F 25 4 RP-1 8F l5 < ©y^y/l/^U-h (Merck. Darmstadt. Germa 
y) ; Ztfv MiUV. i&^liT -XT >irt K -HfcWiZmm Ltzmm U *£t 

a) A7A?D7h777-f- 
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->VijY/U6 0 ( 7 0 - 2 3 Omesh, Merk) „ ODS Cosmosil 140 C18-0PN(Nac 
alai Tesque. Kyoto. Japan) o 

<P!±&'M&? a v h ^7 7 << — (MPLC) 

LiChroprep Si 6 0 ij 7 A§£^iiLiChroprep RP - 1 8*7Atffl^T 
'il-otz. (A size. Merck. Darmstadt) . 

-) 77*X^DV ^77^-'7XX^n^ (GC-MS) 

D B - 1 # 7 A [ 0 . 25mm(i. d ) x 3 0 mm] (J & W Scientific. US 
A) Sr^HlLfcG C -1 7AW?D7K 7 7 (Shimadzu. Kyoto. Japan) t^- h 
• v-X-r AII^iiMeaagivxx^? r-;Uf+(JE0L. Japan) *ffl<^Tf*e>nfc 

0 &ft : * v ASJg 5 Ot, 1 0», ft(i2 0 #miz 2 5 0 t £ '?'&'?iz±%. ( 

1 Ot/m in); SAiSS 2 5 0 °C , g£ 3 0 5} (li^M^ 
IMC^^riUll 7 0-C) '.mteiTZ, He 1 5mL/mi n 
) . 

c ) nmwn 

?Dh>.f/ij^lf(i^ D (xy7*h) ©^7X'(Harraz)^m^^t> 
yed E.Aboutabl) gcgK «fc 0 Htz 0 z o«StiaiUEf4lllf4^»*4fi^ 

e ) 1 ~ 8 od^H 

fflELfcfiTF (3kg) U ^/-JM10Lx3) 

■C3#IWiH8ELfc8L **y-*»«***T«jE«8U 7 6 3 g0Mii5 

%>)zmtz B zomthya* 90%* 9 ( 7 d cisLfc^ ^ + ^- >% 

^•x-f/K-ttillLfc (#4L. 3 0) o i-"r;U««tSrj(|«>. $JEil$£LT 
^lit^H£f#fc ( 1 5 0 g ) o :ni;7i>t, v y *y^u* 7 a (2kg) £ 
ffl^t^D7h777^-^lT7/-;, "Tfcib^ ^*+r> (5L) T-&#|£ x * 
-r^*+r>-0®Pi^;i. (9 : 1 — 6 : 4) . t^nn*U-^;-^ (9 
: 1 . 8:2. 7:3) T^itJ L, 20©77^y 3 >(Fr. 1 ~ F r . 20 
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) ZmtZo MPLC (RP-1 8, y 9 y-/U-7K. 9 . 5:0. 1 ) L 

Fr. 1 3^7A?D?h777^-i:#U 1 3 - 0 - =f- 7 a 
**-/b- 2 0 - ( 9 Z , 1 2 Z-^-i? v^yji- h) Cl3-0-Tigloy]phor 

bol-20-(9Z. 12Z-octadecadienoate)) (it^ 2 ; 6 0 m g ) ^if; t Fr. 1 
7 tiPR - 2 A7AI;|kL^ ? y-/U-7j< ( 9 : 1 ) T-?§mL. Fr. 17- 
A (683mg) tF r . 1 7-B (2 1 7mg) *%tz 0 MPLC^ffl^T. 
Fr. 17 -Afrt> 1 3 - O - T -tr ^n.*;u**-;u- 2 0 - ( 9 Z, 12 
9 9 Tii Vi- 9 a— h) C13-0-Acetylphorbol-20-(9Z. 12Z-octadecadienoate) 
3 ({t-^-^ 1 ; 1 53mg) , Fr. 1 7 -Bfr <=> 1 2 - 0 - rib J 4 ;u* /U,1f 
-;U-13- ( 2 -y ^fr-T* V— Y ) C12-0-Decanoylphorbol-13-(2-methy!b 
utyrate)) (it^M) 4 ; 2 lmg) 1 2-0- ( 2 - y a -< ;u) * 

;U*'-/U- 1 3 - K-f* J 3-— Y C12-0-(2-Methylbutyroyl)phorbol-13-dodeca 
noate ] (itSM) 7 ; 3 0 m g ) Srfffco Fr. 18-20 ©— ( 1 g ) 
7A?a7h/77^ - (RP-2, y^y-;u-7K, 6. 4) KftL. HJw* 
•y 7^79^3 > ( I ~X) (3#I®L7c„ y ? y -^-7K^ffl^TMP L C (RP 
-18) *fir Fr.III (8:2),Fr.V(9:l) £tfF r . VI*^ 
■en-etil 2 - 0 -T-fe^;u^;u^'-;u- 1 3-^7'iri-r- C12-0-Acetylpho 
rbol-13-tigl iate] (.it&to 3 ; 3 5 m g ) . 1 2 — 0 — 7 ^ )V tt— )V — 
1 S-T'Tjyji-h [12-0-Acetylphorbol-13-decanoate ] ( ft 925 6 ; 74m 
g ) £t>* 1 2 - O-f-'iJ J /U*;U**-/U- l 3 - ( 2 - y ^)VlT=J- V— Y ) C 
12-0-Decanoylphorbol-13-(2-methylbutyrate) 1 Ut^Vr} 4 : 5 7mg) 
. |H|1«(cy ? y-;b-T-te r« - r U ;U ( 4 : 6 ) T*^Hi U Fr. lXfrt> 1 2 - 
O-^^'D'T 1 3- ( 2 - y b- h ) C12-0-Tigloylph 

orbol-13-(2-methylbutyrate) ) ({t"8-tl 5 ; 1 2 m g ) £*#/c„ $.tz*9S- 
;U-7K(9. 4:0. 6 ) -frJSfflL, F r . 1 2 -0-7'* y-f JUfcjUtf 

3-7tf-h C12-0-Tetradecanoylphorbol-13-acetate] (ItS^d 8 
'. 1 1 0 m g ) hu IB -ft a" ^3 1 ~ 8 © ^ 1 ~ 5 (i«9B<t£-«j-? 

f ) *;ujK-;HB «b^«l9 . 1 9 2 0 ) ofilS! 

1 4 
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F r . 8-20 (40mg) £7KKfl:'< U 1 A ( 2 . 2 * y 
— JUStfft. 4 0 OmL) tm^L^ Mffi. T )V3 >c£t- 1 i%ffl&ft L, fi*;UsK 
-'^7?->3 (Mi shra, Estensen & Abdel-Monem, 1986;Cairnes. Mirvis 

h, Wal leave, Nagei & Smith, 1981) „ :©77?y a >I;o^T?dd*^A-^ 

— ;b(9. 5:0. 5. 7 : 3 ) *m i^T v 'J * £ 7 A ? □ v h -7 j — 
£*t*£^> ^ot-MPLC (RP- 18,^ 7-;u-7j<4 : 6 ) K<fcoTffiM 

*;utff-;i- [Phorbol ) «t-£® 9 ; 5 3 7 m g ) . 4 a-*;U**-;b (3?. 
(i'T 7*;U*'— C 4a-Phorbol, isophorbol] (<t^^5 1 9 ; 1 8 5mg) 
(Hecker, 1966:Tseng et al. . 1977;Evans et al. , 1973:Hecker et al. , 1976)Sl>* 
4 - f*^-* -> - 4 a - ft)\,7t<— )V [4-deoxy- 4a-phorbol ] (<b£-$5 2 0 ; 10 
mg) (Furstenberger & Hecker, 1977) £-?#fc 0 

g ) &M*)lX-)\smmte Ut^fyl 10-1 8&1/2 1-24) ©a-fifc 
*^^'-;l/xxf;KZ)iil-gttSi$rt|'<^/-;fe, *;i.jK— ;u (<bB"^9) 

1 O4 1 3 -O-T-tr^UjJwUjK— ;U- 2 0 - ( 9 Z. 1 2 Z - * ? ? 7* 

•h 9 Jx.Jx.— h ) UtSfo 1 ) (DmtR&Jl)U7kfrMlz& t) 1 3 -0-T-b^;u*;u 
[13-0-Acetylphorbol) (fb^ 1 0) t>ti (Zayed. Sorg « Hecker. 1 
984) . * tztt&m 1 £M#.Rlfc* f D v >^T-liat- 2 4 B#p B ^Mil L T * 
^-12, 13 - vT-irT 1 - h-20-Dyu-h CPhorbol-12, 13-di acetate- 
20-linoleate) ( itS® 1 3) fcfcfc. JWIBfb^&l t^yi^a^ K^f'J 
v>"£> 1 B#|SLRJ£3**C ttc-A 0 1 3 -0-7-fe^;U?o hftsl'zK 

a>-i/-;l/-2 0-'J/l/-h C13-0-Acetylcrotophorbolone-eno 1-20-1 in 
oleate) UtS®) 1 8) (Bartsch et al. , 1969) . T-fe*Mfc£<fc0 1 2 

- O - 7*77 y-OU*;!/ 1 3 -7tf - r- (<b-8-tl8 ) ^£ 1 2 - O -f- 
r 7f* / -f ;U*;U#-;U- 1 3 . 2 0- y7tf-h U2-0-Tetradecanoylph 
orbol-13, 20-diacetate ) (<t£& 1 4) -fV*;HK— ;b (<b^$fl 9) 

^b4a-*;l/#-^-l 2, 13, 2 0— MJT-te-r— h C 4 a -Phorbol -12, 
13,20-triacetate) (fb£^2 1) Xtf 4 a - 4 . 12. 13, 2 

0-fh77tf-h C 4a-Phorbol-4. 12. 13, 20-triacetate) (ffc^ 2 3 ) 

1 5 
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*%tz (Hecker. Harle. Schairer. Jacobi, Hoppe & Gassmann. 1968). ttzmtZltS 
$J9 £ 9 Or / 1 h&gkftT'Tiz^iHt-t Z> Z. «tJC«fc 0*;U;K-;u- 12,13 
, 2 0-h'J7tf-h [Phorbol-12, 13. 20-tr iacetate ) (ffc^ft 1 1) 

(Hecker et al. . 1965;Hecker et a).. 1966) . mBitS® 2 1 **g*M*TJ&lt 
L(254nm. 5 h) , ^2 *;I/jK-;U- 1 2, 13, 2 0 — h 'J7tf - r 
[Lumiphorbol-12. 13. 20-triacetate ] «t^2 4) *mtz (Hecker et al.,1 
968) . BufBYb^-if^ 1 1 £ N a B H < tc «fc 0 31 5c L , 3 - f *• 4- V - 3 jS - t K □ 
12, 13, 2 0 - h x ) 7"br — r (3-Deoxo- 3 j8 -hydroxyph 
orbol-12. 13, 20-triacetate J UtS® 1 5) (Hecker et al. , 1967) 0 

LT^TlHfb^ 1 5 Kfcf UtSfi-e2 OftRU DMFCD4^T*Ag 2 O/CH, I 
iz ^KfcfcfT^, 4-0->f;l/*^-K-;i/-i 2,' 1 3, 2 0 - r 'J 7 
■fe-r— r C4-0-Methylphorbol-12, 13. 20-triacetate 3 (it^M) 1 6) £f#fc(B 
artsch et al. , 1968) „ BuIB-ft-^ 1 1 ei*fti/P- h ;u.x >>UU# 
S-T-S 3. £K J; 0 rtwHK— 4 , 9. 12, 13. 2 0-^>^7tf-h ( 
Phorbol-4. 9, 12, 13,20-pentaacetate ) (fc-frft 1 7) £-B-J?!c Lfc (Hecker et a 
1.. 1966). mZit&VdQ ts<>V<< )U9 D7^ K / f 11 > ©RfSU: J: 
tf-^-12. 13, 2 0 - h 'M>7x- h [Phorbol-12, 13, 20-tribenzoate 
] (it^mi 2) Z'mtz (Hecker et al. . 1966;.erombe et al. , 1968) . WitEit^ 
® 1 9 t7f V )V9 D7^ K/f'J v y b-'(DBZ.Jfclz <£ 0 4 a-fc)Vtf—)\,- 1 2 
, 13, 2 0 - r U -?=f- b- r C 4a -Phorbol-4. 12, 13. 20-tr ibutyrate ) (it 

7A7D7h777-f-©t % LiChroprep RP-18 MPLCt-ffiiL/';. 

Hul2e) ~g) {-*H>rM^L/i#a*;b*'-;U^^^(D^^Sl> f {b'^^N o 
€-TE* 1 £■* tftXTjiir. 

&1 : M*?)*^*— 







N o 


1 3 -0-T-fe^;u>fc/UjK— 2 


0-(9Z. 1 2 Z ? S't'p!; 


1 
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yi^x- h ) 




1 3 -0-^^a^;U*;l/7K-;U- 2 0 - ( 9 Z. 12 Z-*9 9? 


2 


12-0 -T-fe^UJtWL-TK— 1 3 - f / 'J h 


3 


1 2 -0-t , £ y -r ;u*;UjK-;u- 1 3 - ( 2 - >f;Wu- h) 


4 


1 2 - 0-f/n^;Wti^-^- 1 3 - ( 2 -y^;U7*^b- h) 


5 


1 2 - 0-T-b?-)Vfc)U#—)V- 1 3 — t* A y jl— h 


6 


1 2 - 0 - ( 2 - y- f a-f ;!✓) l 3 - Kf* J 
- h 


7 


l 2 - 0 - f * y ;U*/U**-;b- l 3 -7tf - h 


8 




9 


l 3 - O-T-tr^UJiwUjtf— ;i> 


1 0 


2, 13, 2 0 - h 'J 7 Hz x — h 


1 1 


^a'-^-n, 13. 2o-h i ;^<>yji-h 


1 2 


12, 13 - vT-trf - h-20-'jyb-h 


1 3 


1 2-0-f (- vr** y -f ;UtJwUjK— ;u- 1 3, 2 0-y'7tr-h 
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3-ft+V-3 lS-t KD + y,twi/^-;l/- 1 2, 13. 2 0-b 
V 7 -tr -r — h 


1 5 


4 — 0 — > ^;u*;U/-K — 12. 13. 2 0 - h U T-fe-r-— K 


I o 


;b-4. 9. 12. 13. 2 0-'<>^7-bf-h 


1 7 


1 3 - 0 - 7 ^ ;U ? a h tIwu ?K a > - jl y — ;u— 2 0 — 'J n- h 


I o 








2 0 


4a-*M'-;b-l 2, 13. 2 0-h'J7tf-h 


2 1 


4 a -jJwI/jK— 1 2 , 13, 2 0 - b V -f=f- U— h 




4 a -*;u*f-;u- 4 . 12. 13. 2 0 - f Y 7 T -fe h 


2 3 


2, 13. 2 O-h'JTtf-h 


2 4 



*;u*'-;Hjfig# 1 ~2 4©^^i>*gg|S^Tia^2{c^ifeT,xs^„ 
1 ~ 1 7 : iftfSit I T-gtft $ tiZit-tm* 
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fr)VX-)\,mm>fo 2 4 : &itIV: 



OAc 




3i2 : S^cD*;b**-;b^^#o#it 



No 


5t 


R, 




R 3 




R 5 


1 


I 


H 


CH 3 C0 


C,H,,C0 


H 


H 


2 


I 


H 


C4H7CO 


CtHj.CO 


H 

1 


H 
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3 




CH s C0 


C4H7CO 


H 


H 


H 


4 




C i gH j 3 CO 


C<H 9 C0 


H 


H 


H 


! 5 




C 4 H,C0 


CiH 9 C0 


H 


H 


H 


6 




CH,C0 


C 9 H,,C0 


H 


H 


H 


7 




C,H 9 C0 


C 1 1 H 2 3 CO 


H 


H 


H 


8 




C 1 3 H 2 7 CO 


CH,CO 


H 


H 


H 


9 




H 


H 


H 


H 


H 


10 




H 


CH,CO 


H 


H 


H 


11 




CH 3 C0 


- CH-,CO 


CH 3 C0 


H 


H 


12 




C 6 HsC0 


C 6 HsCO 


CeHsCO 


H 


H 


13 




CH.CO 


CH,CO 


C,,H,,CO 


H 


H 


14 




C, 3 H 27 C0 


CH 3 C0 


CH 3 C0 


H 


H 


15 


T * 


CH,CO 


CH,CO 


ch,co 


H 


H 


16 




CH,CO 


CH,CO 


CH,CO 


H 


CH 3 
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17 


I 


CH,C0 


CH 3 C0 


CH 3 C0 


CH3CO 


CH,C0 


18 


11 





CH,CO 


C, 7 H 3l C0 


H 


H 


19 


III 


H 


H 


H 




OH 


20 


III 


H 


H 


H 




H 


21 


III 


CH,C0 


CH3CO 


CH3CO 


_ 


OH 


22 


III 


C,H 7 C0 


C3H7CO 


C3H7CO 





OH 


23 


III 


CH,C0 


CH,C0 


CH,C0 





CH,C00 


24 


IV 













I* : 3-ft+V-3j3-tFD*v|# 

h) mm . 
HiicttMT- ammzm^tz. mmtz 7t. 5%co, cd^#tt% 10 

%*? vfl&JElfll?t(FCS, Flow laboratories. North Ryde, Austral iaK 1 0 0 u g / 
m L 7. h U7'h7^v> (Me i j i Seika, Tokyo, Japan) t 1 0 0 U/mL©^-y 
■j >G(Banyu Pharmaceutical. Tokyo, Japan) £i^#D L fc R P M 1 - 1 6 4 0 ±g*fe 
"?±&3l Lfc (Flow Laboratories Irvine, Scotland) „ 
i ) 'OJ ;ux 

H I V - Hi LAV - 1 «^LfcMOLT - 4 «<7>±g*t!i_hfii&^ 

j ) mt- Ammiz^s^^H i v - i &z>mmmm&&j$k (cpe) cnmn 

i & Yamamoto (1985) £>;£&T-$iJ£ Ltz. MT - AMmizH I V - 1 (0. 0 0 1 

2 1 
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/ *j j]s(dt c i Dso) £i ftfflmmmttzik^ ^wm^^ >vxz$c-&l^ m& 

Ltz. fr^T*. ffllS^RPM 1-16 4 OtSmiz I . 5x l 0 s cell/mLcog 

mr-nv&m Ltz 0 9 6 /t^^sru- K-2oo y l/^ ^^cDSfflBa^^^i 

#ff itJg ( 1 2 dose. 1 0 0 0 u g /m L » ft/h 0. 4 9(/g/mL) cd& 
mit&mz 5 B^ig^L/c„ n>t«n-;Hi{t^l5^»f, H I V - 1 flRJfc 
3lc^«*JKJfe*«l-elfoyi D 5Bi, Jt*M«*«^TH I V- 1 m&c P E 

zmmL, 5t±izmmi-&<t'&y}(D i c, 0 o Hte*iB!i&JtfiHi*u:«fc 

OMT-4 3fflflS<B£#£«^$**»jKCC. *•#«>*:. 
k ) ft^3 l ~ 2 4 ia^7"nf^ > * * - -If C ODStt-ffc 

TPAOftbi)!:, DM S OK^Lfcft-^tl l ~ 2 4 (2. 7 ug /mLS 
tflOng/raL) (DMSOOftlJtliO. 0 2%«T) ^ffifflLT, 
*hvy? • \Z-*t4 ->-(Biotrak PKC) BJST-y-feW • y^f A(code RPN 77 

kit) X'MfeLtz. Arg-Lys-Arg-Thr-Leu-Arg-Leu-0H(3fi 0 &$intz [ r - 3 1 P 
] ATPtf)$t*f£^PKC©«tttejg MS 5 5mLORj^)l^{i 

PKC 2 5 'jfti, h U ^/m^ (p H 7 . 5 ) 5 0 mM, 0. I 3 %w/v ^ 
h jh^ 2. ImM EDTA. 4. l8mM E D T A> 2 0. 

9jug/mL PMSF. 4. 2 raM^ >if = >. I. 4 nMiiA^y-) 
A. 7 5mM^7"^K. 3 4/ig/mL L-a-*77 7 rf-is ;l» — L — -tr U > 
„ 3. 4mM DTT, 0. 6 8mM7^{tt h 'J S^6. 5nM Mg 
C l , te iTZ'tts. 

0. 5 5nM[r- 32 P]ATP(50xiO J cpm/nmol) Sr&jbnL 
ffi-&&£3 7tT-3 0#l3TRJ£3-frfc. &^T-l 0 m L LtzfeikU 
^£»U SPSS' 3 5 mL©IJSI^^7 , ^^«D^rt^ 

fc^fiS^oAfe^(i?S#: > > f- U - > a > * $ > * - T'$J£ Lfc. T P A . Jig ft 
, ^b*^^->A(D#fiTx PKCOS^ttt 1 0 0%T*<fc«K 8 4 0 0 nmo 
1 /mg/m i n(c>tSi$ Lfc (Uttn > h a-^) 0 fb£& 1-2 4(dJ;^PK 

(PKCMtt) £=3>ha-;U ( T P Asg^(i^<t^©Mgs»D) *> 

2 2 
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K(C 1 lnmolffl'J >Wt*m 0 * ft*IMR* t Ltli Lfc„ 3 4 w 

g/mL L-a-/tX77f y;l/-L-t y > <b 2. 7/ig/mL T P ACD 
#&T. PKCro^#<b(i 1 8 0 nMOX^P > * *K U X3J; 0£E£fcM£ 

2 . mmt^m 

femiz? a h>-f /'J -7AiS^ (Efl) cay ? y-;Ui*Xtf)Ji 
-x^nj^gP^O^®^^^, H I V - 1 sl^C P E fcPl^-f £ 8*Itf>*;u**- 

7t^^7??fe^T v;b^;u-7*€rJl^e<jAD7K^^tf ^fc^. GC/MSt^n^ 
©flfit^^K-f tfzj; 9i*£Lfc. -ft^6 ~ 8 1 2 -O-7-tz 

^;U*;UtK-;U- 1 3 -t'tj y i— h [ 12-0-AcetylphoroI-13-decanoate] (<b 
^6 ) . 1 2 - O- ( 2 -^fiWD>f^) ^;i / ^<_ ;u _ ! 3 - Kf*;x 
-h Cl2-0-(2-MethyIbutyroyl)phorbol-13-dodecanoate ) ({t^te 7 ) . 
1 2 - O -7** / -f ;i/*;i/sK— ;U- 1 3-7tf-h C 12-0-Tetradecanoylphor 
bol-13-acetate) (ft^8 ;TPA) t Lrt: (Hecker, 1971 ;Heckcr, 1974) 

. its®] ~ $ itmw&&<D^m®£VT zn£x*m&zftT^te^mm<t'&V!i 

{fc^to 1 ( A P I —MS, m/z 691 [M+Na] * 14 „ ^M*^? h 
JV (v m „ 1 6 5 0 cm"') Rtf^A-iSMX*^? h ;U 2 4 3 nm) 

SHpipKa. /S-^(8*;UJK-;KD#«E*^Lfc. 'H- 'H^COSY, HM 
QC3?08fl£H@&S:mv ' H <b 1 3 C (D N M R ? Y ;U£tfcI} Ltzfagk^ H- 
1 <D > 7 -jr ;M4 5 7 . 5 8 ( C - 1 14 5 1 6 0 . 4 ) , H - 1 9 (4 1 . 7 8 ( C 
-19 (4 510. 1),C-1 3(4 208. 7 tcgitu 6-8 0><ti*Mt'*9- 
>tfm®Ll,r^Zz.btfm^tc. 5174. 0t5 1 7 3. 5trooxxf;u 
© /US© tr-?*<B&*ifc. C-13 (568. 0) <hC-20 (56 
9. 2;5« 4. 4 6 OH: - 20) ©{Ea&jfv? b ^CDmMffi^lZT 
v;Hi^LT^§ d i: ^Lti>4. ItSM 1 OHMBCtHj - 2 0 £ 5 
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1 7 3. 5 ©*;l/^-^ii©f B l7D >ris>VtBMtfmfflZn& z tfrh. 
* ? ?f*yx;>f;H^c- 2 0 IZ&-& LT^& ^ t £ *it o £ 0 z<DM 

mv> 9 z t i 2 z (Dmm.it' s c-n me is 2 7 . 2 izm*>nz c.h, -c h = 

CH-CH: -CH = CH-CH: ] £Bfl £fr £ ft 0 fz a W.lz^ HC 1 0, lz 

;K 10 (m/z 406 [M] + , 54. O0CH: - 20) , * )l<t<D 

C/M S J: D9Z, 12Z-octadecandienoic acid methyl ester (t R 19. 

2 5 s m i n , m/z 2 9 4 [M] * ) tmWLtz. H-l, H-7 (55. 7 
0) . H-8 (53. 20) Rl/H- 10(53. 14) ©•ft^v7 h UtA/B 
r 7 >X(D^^^-(z#^6^-eS)^/-c(Sakata. Kawazu & Mi tsui. 1971 ;Ronlan & Wi 
ckbeg, 1970) „ HK*fgBJ!^teH- 1 tH-1 0, H-l 8(51. 0 5 ) <b H 
- 1 9 (5 1. 7 8). Mzfiz-KDH- 5 (52. 2 5 t 5 2 . 38) tH- 
8 coNO E S Y£fi$JU fc^fe 1 #1 3 - O - T -fe ^ ;u* - 2 0 - ( 
9Z, 1 2Z-t^f*yx;x-h) C13-0-Acetylphorbol-20-(9Z, 12Z-oc 
tadecadienoate) ] T* & £ <!: ^nfjl L tz „ 

-ft-a-^ 2 (API-MS, m/z 7 3 1 [M + Na] + ) 1 
MUcdt'-? izmMLX^tz. L/^Lft/5<£> N 1 -tr f;H©fi:b 0 
(3.^*p v* ~f~ )\s [ 5 h 6 . 8 7 ( 5 1 3 8. 7 , C ( C H , ) = C.H 

- , 12 8. 1 ( s , C_ = CH), 1. 8 0 t 1 . 82 (514. 5, 10. 1 
. 2 x C H 3 ) ] £WLTi^fc„ HMBCftf ra-f/H^'C - 1 3 Izffi^L 
X^ZZt &mm Ztltz. C-201C9Z. 1 2Z-t?^f*>vx;^;i/ ( 
9Z. 12Z-octadecandienoyl)S (HC 1 O, I- <fc £ JI^tfj^^K^B?. * ? 
G C/M S tc <£ DSltg) ^Lt^fc. *ZX*it£® 2 commit 1 3-0-7- 
?*a-f ;u*;U/K-;u- 2 0 - ( 9 Z, 1 2Z-t? ?f*->'x;x- h (13-0-T 
igloy)phorbol-20-(9Z, 12Z-octadecadienoate)3 £&£L/£ 0 

NMRtMSOf-^-^b, fl^tt 3 ( E I —MS, m/z 4 8 8 [M] + 
. 4 2 8 <t 3 8 9 Wlfffr) tt#^S#&* 5 9 £ 9 9 (HlfccDgPK;^ L tz t 
*?0) co-^CDT is JimZfiTZftfrtf— ;U- l 2, l 3 - ->*iXx;b <t}££ L 
fc„ HMBCtGC/MSCDtBfl^Kgo*^ C-12 (5 H 5. 43/5 c 76 
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. 6) i:7tf^« (6 H 2. 1. 3H, s), C-13 ( 5 c 65. 7 ) K-P 
^D-f;H [5 6. 8 5, C (CH, ) =CHffl^f;i,7'D h >tf>vr^-;b. 5 
6. 1 5KShn4Stt#07>ya^f;i,StS/j:4] (Evans et a I. , 1978) * 
miTZZ. £&m*n\^tz 0 &oT. ffc£-«J3iil 2 -0-THr^;l<*;u*'-;u- l 
3-f/'Jx-h (12-0-Acetylphorbol-13-tigliate) iftgLfc. 
<t&®4 (Bl-MS, m/z 6 0 2 tM] + ) lUtS® 6 <fcJ±~:T2 - > ^ 

h;U7*-?-(il5£^|igi;T-<fco*:. 0 iMKOH/MeOHlci-Sl^ 
fcHD##»©». GC/MSia DfiIIgLfc£/?g^2 - ^«^f^xxf 
/K2-methlybutyric acid methyl ester) (t H 9. 4 0 m i n . m/z 1 1 6 

[M] + ) tiC - 1 3 1Z2 - /7)U-X?V LT\^ Z z £ Ztt.LT \,^tz 

. mffilzO. 2MNaOMel:<t & fl0 81 $L GC/MS [f*>|^;u 
Xx Mdecanoic acid methyl ester) . t R 10. 1 6 m i n . m/ z 1 8 6 [ 
M] + } *>^f*;^;H (decanoylS) #C-1 3 l^Lt^-S: £#¥»J-3 
fc. <k^«B 4 (i^mu J*4fe*&¥JBSnfcfl:*tt (Evans et al. . 1983;Hecker e 
t al.. 1974) Offilltlit, 1 2 -0-7*i3 J ■< )V*)VX- fr- l 3 - (2 - 
y^;U7*^U-K) [ 12-0-Decanoylphbrbol -13- (2-methylbutyrate) ) t&^L 
fc, ... : -• 

<b^-«j4 tft^T^itS® 5 (E I -MS. m/z 5 3 0 [M] + ) t±C- 1 
2i:fi)^;Hfli^<, f/D^H^LT^fc. HMBC tGC/M 

t'T • 7 7 > + T-^ • (Euphorbia frankiana Berger)W-. 3x;i/U 

•y-tr>X • /n^ (E. coerulescens Haw) $ Hfzit^® (Evans et al. . 197 

4) ©ffi:M^tt#T% 1 2 - 0 7d ^ 1 3- ( 2 - 

b-r) [12-0-TigloyIphorbol-13-(2-methylbutyrate) ] £&£L*: 0 
b) */^-K-;bJLXx/uWa<b-B-!j^tj^ 

Ba (OH) /MeOH Fr. 1 8 ~ 2 0 %])U*ftM Ltz& (Cairner. Mi rvi 
sh, Wall cave, Nagel & Smith. 1981 ;Mishra. Estensen & Abdel-Monera, 1986k $CWi 
©X^? h^f'-? (Hecker, 1966; Tseng, Van Duuren & Solomon, 1977; 1977; Evan 
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s & Kingborn. 1973:Hecker, Bartsch, Gschwent. Harle, Krelbich, Kubinyi et aJ., 
1967) *##ICL. *;U**-;U CPhorbol ) Ut&® 9 ) , 4o-*M-^ ( 
X(i-T V [ 4a-Phorbol, isophorbol] (<t&® 1 9) ^lM-t* 

4 a-*^JK— ;U [4-deoxy- 4a-phorbol] (<t^®2 0) It 
9 s^e»*^#-;KOBI*flE UtS® I 1) tits® I 2. *LT<t&W\ 1 
frbitS® 15—17 (Bartsch, Snatzke « Hecker. 1968;Hecker, Szczepanski. Ku 
binyl, Bresch. Harle. Schairer et al. , 1966;Hecker. Kubinyi. Szczepanski, Harle 
& Bresch, 1965;Crombie. Games & Pointer, 1968;Zayed. Sorg & Hecker, 1984) 
itS® 1 9 iy <bit-&® 2 1 — 2 3 (Hecker, Harle. Schairer, Jaboci, Hoppe, Gassma 
nn et al. , 1968) £-£j$L/c. f V v v ;U ? □ 7 K t itS® 1 

<7)^PS$-^t^ 1 8 -t- LT 2 5 4 nm®£ttia*J£3f"*-<& d <h 

kbit's® 2 \frbit%®2 4.*»fc (Hecher et al. . 1968) . 
c ) <t£® 1-2 4 1U^MT- 4«T-OH I V - 1 g§#g,*fflflS^Jgt£fe#jJg (C 
P E ) (Dm^ 

H I V - 1 ,lttIll:«MT- 4 *fflJlS(3iiig!-r£ c P E ©MffcKI ffl* 
* 3 : »*©*;l/#-;i/8§il*tt0>H I V- 1 m§£C P EORlSStf P K COffi 

mt . . - ^ 



No 


taH I V 


- 1 (u g/mL) 


#$gJgK & It & P K C ®S'tt96 




I C 1 0 0 


C Co 


r * 


lOng/mL 


2. 7 # g/mL 


1 


15.6 


62.5 


4.01 


0 


32 


2 


7.81 


62.5 


8. 00 


14 


32 


3 


125 


500 


4. 00 


16 


30 
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4 


7.81 


31.3 


4. 01 


0 


0 


5 


: 31.3 


62.5 


2. 00 


10 


40 


6 


0. 0076 


62.5 


8220 


0** 


17 


7 


15.6 


62.5 


4.01 


16 


30 


8 


0. 00048 


31.3 


65200 


96 


98 


9 


NE 


1000 




8 


39 


10 


125 


>1000 


>8.00 


0 


14 


11 


62.5 


125 


2.00 


0 


15 


12 


NE 


31.3 




NT 


100 


13 


7.81 


62.5 


8. 00 


0 ' 


44 


14 


15.6 


62.5 


4.01 


0 


30 


15 


500 


1000 


2.00 


0 


26 


16 


31.3 


125 


3. 99 


0 


0 


17 


125 


250 


2. 00 


0 


26 


18 


7.81 


125 


16.0 


24 


24 
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1 Q 


Mb 


500 




1 


5 


CAJ 


MP 

1Mb 


ouu 




0 


25 


9 1 
6 1 




ouu 


o f\r\ 
6. 00 


0 


39 


99 


JNC 


G9 c; 




0 


0 


23 


NE 


NT 




n 

V 


fin 


24 


NE 


500 




0 


93 



NE 
NT 



r — C C o / \ C i o o 

1 OOng/mLC^T, P K C ©fS&fbteHlS $ ftftfr o tz a 

torn* t 

*t>3i^Stt« , ^ufc<k^» 8 1 6 cd i oo (i c ... ) it*n? 

no. 48<h7. 6ng/mL, ft/hftHMtt&jK ( C C • ) tt 3 1 . 3 £ 6 2 
. 5 jjl g/mLt*o/: ( &K3£Wt£-tltt 2 , 4, 13, 1 8?|bofc (IC 
.oo . 7 . 8/i g/mL ; CC. 62. 5, 31. 3, 1 2 5 /ig /mL) „ ft 
^-Cit-kMl, 1 4 125*1;: I C ,oo 15. 6/ig/mLt-|>9f;, 

5 £ 1 6 It 3 1 . 1 u g/mL©a«T-H I V - 1 K&ffll&JPfStg-fcfS^KBIS 
Ltz.it^mS, 10, 11, 1 7 ti: 6 2 5 - 1 2 5 y g/'mLc7)igaT♦&3l£ 
;f^L/•;: 0 itS® 9 , 12, 19, 20. 22. 2 4 « 5 0 0 y g/mL«TOi 
«T-litaH I V- lgtttfji&ttttfrofc. 
d ) <fc£-2|& 1-2 4i:J;^PKC ©Sttfb 

0S§1±<b$n*^#TT% ft^^J 1-24 <D$hm* 1 0 n g/mLco^m^JK t 



2 8 



WO 01/82927 PCT/JPOO/02913 

2. 7 u g /mLOi^aiJtT^FtL/-c (^3#M) „ TP A (Yb-&*B 8 ) ttfaft 
<Dmm^*5^X 1 0 0%<DPKCSt£{bfPffl£^L/-c o ;U5 *;u*'-;u- 

12, 13, 2 0-h'J7-fef-h CLumiphorbol-12, 13, 20-triacetate 1 ({b 
4) (i^*£^T-ti^m£^£tt;6^*:#. S«iJgT-(i9 3%tf>PKC?£ 
&1t*7jkLtz 0 lt&W4 , 16, 2 2l±l 0ng/mL~2. 7//g/mL©I 
JMHT-liSl£<bSr^£*£>6^/c 0 3£^*5iH I Vg&^-r-Mfc^ 6 1 0~ 
1 0 0 n g/mLtf>ajgT-(;tStt{b£^£&^o*:fr\ iU*§jgT-(;i: 1 7%<DPK 

csi4<t€-^Lfc 0 WKDitsm, m^tit-tm 1 . 10. 11, 13-15, 1 

7, 1 9-2 1M2 3lil 0ng/mLOj§tt-[iPKC^gMt^!4^fc 
fr\ 2. 7 ^ g /mLtf>iHjgT-t± 5 ~ 6 0 %©Stefb£^ L/c D 

e ) mmt fe&comm 

8) ^©sm^o^H i v- i ft&t PKcft&iwmzmmLtz. 

p EmmftUkK^x-^mmte «t$m 1 ~ 8 . 13. h, 16. 1 8) «a 

/Bh7 >xiEMT-$> o> a/b > 7.mm.(Dit^m ut&m 1 9-24) uuse 

MKC P EIS^ffl^H^n^^^/c. PKCri#{b{i1imS'J^aS ( 1 0 ng 
/mL) T-tiTP A$-^#M¥^^<t(±m^>n^^-pfc e -fb*»l 9fflxxf 

Mtw (4t^M2 1,23) -wb^-^2 i <D#i-\His 9 vmmmiz&^T^®. 

Zfttzit^'MZ 4 (*iS^J8T-PK CSl££/L3i£-£fc 0 A/BH^IEM©^. 
^gP^-©Stt<l:^tl(i^m<»:^M(DT v^S^W-r-S 12.1 3-sg^lil 3, 
2 0 -yxxf/K^^; (<t^t)4 , 8©C-1 2C, it^6(DC- 1 3 & 
tffbiB-ti 1 . 2 cdc - 2 0 l:li©7v;HJ^o) 0 ^^J#^r 1 2, 13-v 

5) (±C P E©l§^iaa:^ffi$r^-r^\ PKCcogl^Stt^b^ffifcfe-p/Co TP 
A ({b^-%8, t 1 h vt'* J<{ /UgiT-tr^/uSfr&o) tit^VnG (7-tr^/b 
lif*;^;!/!?-^) (i(5]i;^(c3^^c p EPi^fpffl^^,^*>\ <b£-#j6ii 

1 0 ~ 1 0 0 n g/mLO^JK|gHT-t PKC £?gt£{b L&^o /c 0 fb-£^ 6 
I Coo (7. 6 ng/mL) J; 0 3 4 6 {5ilII (2. 7jug/mL) 

icas^Tfcl 7 %<z>StefbL^gig?;*ft&^-3*:„ fb^-tU (fiy^^l^ 
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^;H&R3£S*J$o) li 7 . 8 1 i/ g/mL©^fir-{i^i:CP E^HU 

C-l 2 t=*e^Lfc««©7->;uas (tfiRlf, f h7f*y^f;H) i^oc 
. PEIfiSttfflte^fcfc&ftT-**. PKC©Sttfcu:fc|BO«*«fla«*,fc ( 

c «tt<bff it cPEmtgftmz&toz ut-kmi 3o»o 

. 1 <75 o - (7th + vi/^D7n^) **K;-;Ka- (acetoxycy 

clopropyDcarbinol] © 7*<# =6 T ;b V Lfc-fb^ 1 8©CPE 

io-etifti^sbn*. tpa (<b^8) nc- 2 o izr-tTjimzmAL 

M?iH4#*flj£TLfc. — ;i/T;un— ;u (fb-g-% 9 . 19,2 

0) llCPEBfftffl^if, 33^fc#fcPKC*iStert:Lfc. *;nK-/i/h 

v^xt-k (it-smi i~i 6) ogftiinji?*^, it^QizT-t^jvm 

ZttiJQirZtlt'Smi 1 ©«KCPEMfMlJ&<«»8Lfc. fb#«jl lco3ft# 
tff=.;u*£»5ELfcfl:*fcl STttCPEHSftffl^t-Sit*?,, zcd* 
>K-;uS*<|fl*ftffltM^LT^-6Cii*<^«e$nyi:. <b^ 1 1 tjt^ c 4 
-OH***;WbLfcfl:S-*l 6ttPKC©«ttfbttffi£iS«fc?\ CPEISft 
fflHif^Lfc. —;&> {b^#j 1 7tlbn«il:C ( -OHtC, -OHcDT-b 
*MbiiftlcfiSft£fl:«:-5-;t&*^;fc 0 <k^* 9 WW ;Ktttfb** 1 2 

*;u^-^i^f-;ut*©Ria{b^«jtt«^©^fb^W^f^ffl*W'^4 c: t# 
*gj£-*S&(co^T©%^*>£^ (Evans et al. . 1983;Evans et ah. 
1978;De Chaffoy de Courcelles et al. , 1984 ;Hecker. 1978;Blumberg. 1980;Blum 
berg. 1981 ;Blumberg. 1988 :Kupchan et al. , 1976;Gustafson et al. , 1992;Gschwe 
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ndt et al. , 1974:Erickson, Beutler, Cardel 1 ina-1 1, McMahan. Newman « Boyd, 199 
5;Handa. Kinghom, Cordel 1 & Farnsworth, 1983) . 
$-£-ev>*)\'#-)lx-ZT)U<DM3k-i£&mmiZ'3^-C > C P EPISt PKC 

(Dm&itnm&frt?* t#>& a/bh >xmmt 12. 1 3 -m^t 1 3 

T-fe&tfm L < ISTIT^^ z ifr t>^qg$ft£ 0 7y;HcoiJ 
m^t^O^&fc^ftj^l!*^*. a7 - n f;u-*;i,tV-;Kcyclo 
propyl-carbinol) ^^-7'(i{t-^^<D?5e(c^iT-ti^ ^ 0 it'a^dCD CPE PIS 
^ffl(±C - 3 GD£**-;b=i^3i^ iXf;HL i/;7^* V AdtK^^ & if 13 J: 
0^L<^^, s£W±?8^Lfc 8 C. - 0 H(D* ^WfcliC P ERIS-ft^£if3£ 

f ) $? * L ^ta ;U X #J CD ilffl 

II /? CD * ;b /if- ;ug§«#^ L t^J/C^ -< JiiR-r £ «> WIPIiiSifl 

t LT, ^^B^^t.d, (DMT- 4jjfflfl$(z;fctt£H I V- 1 ^^l*Bfla^tt^m 
(CPE) 5-1 0 0%Bi«-r<SigS I Coo MmigmUmz J: 0 M T - 4 *ffl 
flStf)£#£-^>£-tf£jijgC Co £©J±r = CC. / I Coo *<2^±T-£>*;: 
Mtftz©^ 1 0 n g/mLlC&tf £7'nx-f >*^---tfC (PKC) (Dffi 

$k 3 izmwizfttz*)i7i-;-)immfcizi5^r. mmmmoizk r> . No9, i 

2. 1 9, 2 0, 2 2, 2 3. Z 4 (D*)lX-)\,mmWtfmfrti% (fttib%)$k 
fcL) # % m<D*)iti<-)Umm4*(Dr Itftnb 2M±T~&& 0 No 6, 8©*^ 

B. ^^B^c7>fei'>-r;bxgg^§'jc7)^^(ii)^o^T 

3 1 
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(i) )i>xtmmmt<Dm&zwm-tzmM. 

(4) -< >x 7*7 — -t?^j>L/-;DN A tf>ijg ^Bil^ 3^ #k 

(5) 7*D -)^^X©^fOTJf§Ii|lK 

(6) 7 , Df7-tf^/Mfca7-ieio^^iSt^iS'j % 

(7) 3 7-iei©i^i:/\ , 7 y-v >7zmmi-z>mffl, 

(8) ^T-MeMt^^^aMo^^-^jflifij-r^^j, 

(9) ^fflflSJ^^^^gi^mL/iM^ttcD^^^xfe^^^^^jjp^J-r^Mgij, SO- 
CIO) £ /5£g& £ -eoiili t* •? >i xcomk izmt>& £#PfrJ -r £ „ 

* h m ir z ti tz m. &\ t- & o 

^TtH I V^coif-^Kli, f£#(iim. 0fl*tf x (3) w^te^P^IS^^J 
: Mz.lf, v K7v > (AZT) . v ?V v > (ddl) > If /l^> ? t* > (ddC) ,7i7 
v>(3TC) . -9--;i-7*v>(d4T) „ t'MABC) . yF7vV-7;y->'> 

USiJ (AZT-3TC) . * t* v t' > (NVP) „ r t* b > >y (EFV) > N ' — [1 ( S ) 
-^>v;b-3- (4a (S) , 8a (S) . 3 (5) 

;u) Til b Kd^ V+y !) >- 2 - 2 (R) -t Kd + v^d^- 

] — N " - (+/^-2 --f -L-7XA' 7 ^>7; K (Ro3 

1-8959) Xt± ( + ) -S- 4 . 5, 6, 7-f t>7k Ko- - ( 
3->if;b-2-yf-^) -f$r , /(4, 5, l-jk) [1. 4)^>Vv 
7-tft*>-2 (1H) XR-82913.T1B0K 3Ui*n £ ©M^±f*# $ n» 

MtfK. (6) ©yDfT-if LfcsT-^SRw-^j&SrPI^-r* 
^^J:^Jx.(f, -<>v^b*;KlDV) „ ^+^-f;KSQV) . U h*t*/KRTV) „ * 
/U7 ^ -f t'MNFV) X«7>7'Ut fc'MAPV) . Xti-ett £ ©^±fF#£ 

3 2 
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©fftoSt-w^xflK Si>*ftfio^ip^j{i N rUi$nT^5to*f ©iifit 

1 1 r*^b $ ft * * ;u frm&wvm v>m off, ^ ■< x #j . mm k & o m -t % 

M0LT-4MiH I V- l#&]R&*IBII&t*&*M0LT-4/H I V - 1 

(H I V- lKSCPEOHS&tfPKCwSttfl:) i:o^t^tfc„ H!£tt 
„ mi^OA(7)h) ~k) C$l*T|Tofc„ «jR*TI3*4 C^-T. 
«4 :I^0*;b)jf-;^0H I V- 1 K J: «fflte»£©«J#JXl±ES3b 

HI 



No 


m g 


I Co 


CC 0 *' 


r = 

C C 0 / I C I 0 0 


lOng/mL •» 


4 


1 0 


7.81 


31. 3 


4 


0 















3 3 



WO 01/82927 PCT/JP00/02913 



5 


6 


31. 3 


62. 5 


2 


1 0 


6 


1 0 


0. 0076 


62.5 


>8200 


0 


8 


1 5 


0. 00048 


31.3 


>65000 


9 6 



* 1 : u 8 /mL 

• 2 : > + t— t?C®Stt°/o 

' 4 : *tm<t&m ( T P A ) 

frZ>mt>frtLtm< . Yb^-4^No 6 T-ttO . 0 0 7 6 g /mLf^Iffli 
US R£- © #P frJ$J JH #§2 tf> £ ti . * % Bfl © jjt ? << ;u x SH iz i$ U * * ;u * - ;i, 

^c*>. Yt^^3No 8 (TP A) "CliO. OOOH/ig/raLffetMlia 
^ #e #> S>n/cfr\ z.<z>4t&® , ^fg^wffi^^xIE^jK&tt 

<h •> h >\> zvt&miz io^ x mm<Difmmm * m u# & tz & <y ^ ;u x (Dmmrn 
m<thmnz < < N Hiv-i ^ -< ^^^m.^n^mmm^^m^m^^ ^ 
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1 . (i) I 
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c*e*. r i , r 2 , r j , r 4 st>*Rs ti. i^taiur, Tkmm?, mm 

MT- 4*fflflSU:*>tf &H I V - 1 fc&ZMmffiM&$hMk (CPE) £ 1 00% 
mm f &WUg. I C ,oo t> IBfiSWRRflK:,}: 0 MT - 4 3fflBS©£#£jft'>$-e£ 
i«CC, t CDjrt r = C C , / IC„, # 2 J^± T * ■}> E. o Sgjg 1 0 n g/m 
LK*tU 7uW >*.*.--ferC (PKC) ©Stt<t*< 3 0%WTO§*^ 
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mt- 4»«ia{c*j^«H i v- i iz^^mmmm^m ccpe) *• i oo% 

m^T&l&B. I Coo ttli&J&&$(J£(;:<J: 0 MT — 4|fflflS©£#£gc4>£-£<5 
iiJSCCo £©Jtr = CC 0 / I Coo **2J^±1?*0. S.^i»JS 1 Ong/m 
LlziJtt-S-ra^-f >*-*---feTC (PKC) ogfifb** 3 0 %JJiTt«* £ 

(i i) ? * ;i/x©fflsiasx«^as«-ffli©jxt±iia*^--ssi3iij,. 

3. sfrlBxC I T^fc$n**;u*-;uS8###;C I est*, r, , r, rvr, 
tiTK^ETFfc^frU R 2 li7tf;l/i?:^L, R 3 & l ) ; -)UMmmz$kto 
L;XtiR, . R 4 Sl>'R 5 tiTK^H? R 2 (if- ?*n -f ;u££&*> L 
„ R, (4U y-;uKg!«***>L ; XtiR. t±THz ^;bS£*fc> C R 2 
o^;H$:ibl> R o . R 4 MR S l***®^*:**) L : XtiR , (if/jy 

-r^ss-^fcL, r* (±2 -*T)ismwmmzmt>L, r, , r 4 &tfR 5 ii7j< 

mm?Z£.&L 1 XttR, lif7n-f;H^bL, Ri (i2-**-;HfrimS 
£HfcL, R, , R< £r>*R s ^K^ii^Sr^^-r] T?^b$n«S*/b**-;uB§ 

3 7 
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(1) )\,xtmmmt(D&<&zmffli-z>M%L 

(2) *7 4)v* tmmmtom&zmffl-rzmm. 

(3) tefc^wmmmm. 

(4) -< >^ r^-v*fri,tzDNA(DM?>-&f>-zm : gi-z>mffl. 

(7) □7-sasoi^t^7y-y>r*j!p{eijt4isiK 

(8) 37-ies^Me«o^«jt§i^j, 

5. ^fe^^^lS^J^, vK-7-vXAZT) . v?Vv>(ddI) „ 

(ddC) > 7i7y>(3TC) ^ +f--;W"7' v >(d4T) , T/<# fc'MABC) . ->*K7*v 
> • 7 S -/->'>M£<J(AZT-3TC) . *t*vt'>(NVP) . x7 7 tU>7(EFV) . N 
1 - C 1 (S) -s<yV)\,-Z- C4a(S),8a(S).3(S) -% = 7 

ji't^-f ;u) t 3 * t. Ko-f J u >- 2 --r - 2 (R) - t kd + 
v;l/7*at*;u-) — N" - ( + ; l J>-2--f;^;^'f;l') -L-7X^7 

5. K (Ro31-8959) Xti ( + ) - S - 4 . 5. 6. ?-f HtFn-5- 
- (3->f^-2-rf-;l/) -f'^y (4, 5, 1-jkO CI 
, 4) 'OVvT-tftfV- 2 (1H) -^3J->(R-82913.T1B0K Xli^n^©^ 

^±1^ $ nm * mm®- 1? * * ^ t s- ^ t -r * m*js 4 ih« 7 -r ^ x ss^- 

6. "TafT— t? ^Mfc37-ieSco^$:SSt^^j^\ f > v h:' 
(IDV) . ^+7"t*;KSQV) , U h7"fc';KRTV) . * ;u 7 * + h* ;KNFV) X&7> 

•t % mum. 4 f2tto*jt •? -T ^ x ie^l 

7 . A) &LT<oWt : 

(iii) ff^^l 1 fSf^Jft^/UXiH^k 
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B) ^T^S¥ : 

(vii) -r )is*fflimi-&f&9ffl. 
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